Abstract. Abnormalities were detected by two-dimensional gel electrophoresis in the protein composition of both the dorsal and ventral roots of three of six patients who succumbed to amyotrophic lateral sclerosis (ALS). The abnormalities consisted of a cascade of acidic protein spots on silver-stained gels which were shown by immunoblotting to react with an antiserum to human glial fibrillary acidic protein (GFAP). They were found distal to the normal central nervous system/peripheral nervous system (CNS/PNS) transition zone and were undetected in cervical and lumbar root segments taken at the same distances from the spinal cord ofeight control patients. Similar changes were observed in the dorsal and ventral roots ofone patient with Werdnig-Hoffinann disease (WHD), while a second patient with WHD had the changes in only the ventral roots. The abnormalities probably reflect the presence of radicular glial bundles, which are pathological extensions ofglial cells into the spinal roots, indicating that subclinical changes occurred in the sensory nerves ofthe affected ALS and WHD patients. While no other qualitative abnormalities were noted on gels of ALS and WHD spinal roots, some quantitative changes may be present.
INTRODUCTION
Because of its extraordinary ability to resolve hundreds of proteins, two-dimensional polyacrylamide gel electrophoresis is now being used to search for meaningful protein abnormalities in a variety ofneuropathological disorders (1) (2) (3) . In the present investigation we have used this technique to analyze 200-300 of the major proteins extracted from the spinal roots of patients with both adult and infantile forms of motoneuron diseases. We find that the composition of the major proteins in ALS and WHD is qualitatively similar to that of control spinal roots, with one notable exception: the abnormal presence of glial fibrillary acidic protein (GFAP) and its apparent breakdown products in both the dorsal roots (DR) and ventral roots (VR) ofsome patients with these diseases. The DR changes in one-halfofthe ALS patients studied here are especially noteworthy, as they support the recent observation of glial bundles in the DR of some ALS patients in Japan (4, 5) and imply subclinical changes in sensory neurons in ALS.
The existence of glial bundles, which are abnormal extensions of CNS tissue into the spinal roots, in the VR ofpatients with motoneuron disease was first appreciated by Chou and Fakadej (6), who found histological evidence for them in the VR of
